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Answer ALL SIXTY (60) questions in Sections A-E. 


For Sections A-E select the MOST CORRECT answer by clearly marking the corresponding bubble on the 
General Purpose Answer Sheet using a #2B pencil. 


DO NOT mark more than one answer. 


Clearly mark your CORRECT STUDENT NUMBER on the General Purpose Answer Sheet. 


SECTION A - Evolution 
Five (5) questions worth a total 5 marks 


Suggested time 5 minutes 


1. Ifa population at Hardy-Weinberg Equilibrium has allele frequencies of 0.8 for the A allele and 0.2 


for the a allele, what is the frequency of the heterozygous Aa genotype? 


1. 0.08 
2 0.16 
By 0.32 
4, 0.64 


2. The two main causes of variations in DNA in a population are: 


Mutation and recombination 
Polyploidy and recombination 
Migration and emigration 
None of the above. 


Poe 


3. Which of the following is the fittest in an evolutionary sense? 


A black bear who is successful at capturing prey but has no cubs. 

A black bear who has many cubs, 10 of which live to adulthood. 

A black bear who overcomes a disease and lives to have four cubs. 

A black bear who is very protective of her cubs, two of which live to adulthood. 


eee ae 


4. Microevolution that occurs over time within a population involves: 


1. Mutation and selection 
2. Gene flow 

3. Genetic drift 

4. All of the above 


5. 


6. 
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Allopatric speciation occurs when: 


1. 


2. 


A new species arises in geographic isolation, and the new species is no longer capable of breeding 
with the parent species. 

A new species arises within the range of parent species (no geographic isolation), but is no longer 
capable of breeding with the parent species. 

Two populations of the same species within the same geographic area share a gene pool, but are 
incapable of interbreeding. 

Two populations of different species within the same geographic area share a gene pool and can 
interbreed. 


SECTION B - Plant Diversity 
Fifteen (15) questions worth a total 15 marks 


Suggested time 15 minutes 


The closest relative of land plants is a: 


i Sh 


Red alga 
Green alga 
Protist 
Amoeba 


Which of these sets includes only non-vascular plants? 


Saat cae an oe 


Liverworts, hornworts and mosses 
Liverworts, lycophytes, hornworts 
Lycophytes, hornworts, ferns 
None of the above 


In plants, which of the following are produced by meiosis? 


Por 


Haploid gametes 
Diploid gametes 
Haploid spores 
Diploid spores 


Which structure do angiosperms and gymnosperms not share in common? 


Sattar aaa 


Ovules 
Seeds 
Ovaries 
Pollen 


10. 


11. 


12. 


13. 


14. 


15 


16. 
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Which is the dominant generation in mosses? 


1. Sporophyte (2n) 
2: Gametophyte (2n) 
3. Sporophyte (n) 

4, Gametophyte (n) 


Chloroplasts have their own genome (DNA) that is separate from the nuclear genome: 


1. True 
2. False 


Presence of gametangia is a synapomorphy of plants: 


1. True 
2. False 


Which of the below describes Gymnosperms? 


Gymnosperms are non-vascular plants 
Gymnosperms produce swimming biflagellate sperm 
Gymnosperms bear naked seeds 

Gymnosperms produce fruit 


ee er 


The gametophyte is short-lived and usually heart shaped in: 


1. Ferns 

2. Flowering plants 
3. Liverworts 

4, Seed plants 


. In Pinus, a conifer, the embryo is in direct contact with tissue of the: 


1. Diploid gametophyte 

2. Haploid female gametophyte 
3. Polyploid gametophyte 

4. Triploid endosperm 


Angiosperms possess shared derived features of flowers, fruits and: 


Homospory 

Loss of vessel elements 
Tricolporate pollen 
Triploid endosperm 


saa a le 
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17. Plants that are characterised by possession of fruits, a long-lived primary root, and 


secondary growth from vascular cambium in the stem are: 


Conifers 
Eudicots 
Gnetophytes 
Monocots 


sail Sno 


18. A flowering plant with flowers and fruit present is composed of: 


One generation: gametophyte 

One generation: sporophyte 

Two generations: sporophyte and gametophyte 

Three generations: gametophyte and two generations of sporophyte 


5 a a 


19. Allland plants have alternation of generations (sporophyte and gametophyte): 


1. True 
2: False 


20. The presence of tracheids is a synapomorphy of vascular plants: 


1. True 
2 False 


SECTION C - Plant Structure & Function 
FIFTEEN (15) questions worth a total 15 marks 


Suggested time 15 minutes 


21. The tissues of a typical woody stem, from the centre to outwards, are: 


Pith- secondary xylem- vascular cambium- secondary phloem- cortex- periderm 
Pith- secondary phloem- vascular cambium- secondary xylem- cortex- periderm 
Pith- secondary xylem- secondary phloem- vascular cambium- cortex- periderm 
Pith- vascular cambium- secondary xylem- secondary phloem- cortex- periderm 


pe Se 


22. Which of the following is associated with primary growth? 


Apical meristem 
Cork cambium 
Wood 

Secondary phloem 


Pee RS 


23. 


24. 


25. 


26. 


27. 


28. 
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Which of the following statements concerning the Casparian Strip is correct? 


1. It is located in the cell walls of the epidermis. 

2. It prevents the movement of ions and water into the stele via the apoplastic pathway. 

3. It allows the movement of ions and water into the stele via the apoplastic pathway. 

4. It allows the movement of ions and water from the stele to the cortex via the apoplastic pathway. 
The vascular bundles in the stem of monocots undergoing primary growth are typically 
found in: 

1. Scattered bundles 

2. A single ring 

3. Spirals 

4. Concentric rings 


Which of the following concerning secondary growth is correct? 


ee er 


A lateral meristem known as the vascular cambium increases stem girth (width). 
Vascular cambium produces cork cells. 

The bark consists of only the cork cells. 

The bark consists of only the xylem cells. 


Indicate the correct statement. Stomata are: 


5 eo ac 


The small pores on leaves that facilitate gas exchange. 

Buds located in the leaf axil. 

Hair-like cells on the leaf epidermis that reflect light or repel insects. 
A key part of respiration biochemistry in plant cells. 


A plant with aerenchyma in the shoots and roots is likely to be a: 


oe 


Xerophyte 
Hydrophyte 
Mesophyte 
Epiphyte 


Transport of material from one cell to another via the cytoplasm occurs through the: 


aie ts 


Plasma membrane 
Plasma 
Plasmodesmata 
Primary cell wall 
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29. Which of the following statements concerning the development of efficient water transport 


systems in large woody plants is incorrect? 


The cells of the transport system are alive and contain a living cytoplasm. 

Capillary forces are not important to the movement of water up very tall trees along very thin 
vascular cells. 

The differences in water potential between the atmosphere, the leaves, the stem, roots and soil 
drive water movement. 

The adhesive and cohesive properties of the water molecule are essential to movement of water up 
the tree trunk. 


30. The leaves of xerophytes that grow in environments where water is limiting will have the 


following adaptation: 


eae ie 


Large leaf blades, which are dorsiventral and more or less horizontal. 
Small leaves, stomata on the underside, thick cuticles. 

Repeated layers of palisade parenchyma with stomata on the upperside. 
Spongy mesophyll, smooth and shiny leaves. 


31. Indicate the correct statement. Stomata open because: 


The pumping of potassium (K”*) into the subsidiary cells causes water to leave the guard cells, thus 
increasing guard cell turgor. 

The pumping of potassium into the subsidiary cells increases their water potential. As a 
consequence the guard cells become flaccid as water diffuses out of these cells and into the 
subsidiary cells. 

The pumping of potassium into the guard cells decreases their water potential, water moves in and 
cell turgor is increased. 

The pumping of potassium into the guard cells causes water to leave the guard cells, thus 
decreasing their turgor. 


32. Root hairs are outgrowths from: 


Pe None 


Cortical cells in the root. 
Endodermal cells in the root 
Pericycle cells in the root. 
Epidermal cells of the root. 


33. Plants take up nitrogen from the soil mostly as: 


ee GN 


Nitrate (NO3-). 

Free atmospheric nitrogen. 
N> bound to clay in soil. 
All of the above. 


34. Ethylene promotes: 


uN 


Root elongation. 
Flower formation. 
Leaf expansion. 
Fruit ripening. 


35: 


36. 


37. 


38. 


39. 


40. 
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Which of the following statements about flowering is correct? 


A period of cold treatment to induce flowering is known as vernalisation. 

Florigen has been isolated and identified. 

A day-length signal can be perceived in a shoot with all leaves removed. 

All plants can be prevented from flowering by interrupting the long night with a short flash of 
light. 


ee ie 


SECTION D - Animal Diversity 
FIFTEEN (15) questions worth a total 15 marks 


Suggested time 15 minutes 


Which feature is not characteristic of animals? 


1. Capable of locomotion 
2. Multicellular 

3. Autotrophic 

4. 


Differentiation of functions among cells, tissues and organs 
In animals, the zygote undergoes: 


Mitotic divisions 

Meiotic divisions 

Both mitotic and meiotic divisions 
Recombination 


saa as 


The embryonic layer ECTODERM gives rise to: 


Muscles, blood, reproductive organs 

Gastrodermis and other organs related with digestion 
Epidermis, nerves 

locomotory organs 


ee Mr 


Swim bladders are evolutionarily related (i.e. homologous) to: 


1 Eyes 
2 Ears 
3. Heart 
4 Lungs 


Flatworms (Platyhelminthes) are: 


1. Coelomate 

2 Pseudocoelomate 
3. Acoelomate 

4. Paracoelomate 
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41. Which of these is not characteristic of Parazoa? 


No mouth. 

No organs 
Well-defined tissues 
No symmetry 


Sear a 


42. Insects have been limited to comparatively small body sizes because of: 


Terrestrial vertebrate predators 
Competition with crustaceans 
Allometric constraints on gas exchange 
Lack of adequate amount of food 


te ht 


43. A feature unigue to Arthropoda is: 


1. Bilateral symmetry 

2: Radial symmetry and a coelom 
3. Jointed appendages 

4. A false coelom and mantle cavity 


44. An eight-celled embryo is formed by: 


2 rounds of cell division 
3 rounds of cell division 
4 rounds of cell division 
8 rounds of cell division 


pa 


45. The vertebrate jaw evolved from: 


Gill arches 
Neural crest 
1“ vertebra 
Lower lip 


POS 


46. Tapeworms differ from flukes in that the tapeworms lack: 


1. A complex lifecycle 
2. Suckers 

3. A body cavity 

4. 


A digestive system 
47. Peristaltic locomotion in annelids is driven by: 


Contraction of circular muscle. 

Contraction of longitudinal muscle. 

Expansion of longitudinal muscle. 

Contraction of circular and longitudinal muscles. 


See gee 
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48. Which of these is not characteristic of subclass Hirudinea: 


Presence of setae 

Suckers at both ends 

Includes predatory, parasitic species 
Dorsoventrally flattened 


ae ee 


49. The largest living invertebrate is the: 


1. Giant squid 
2. Giant octopus 
3. Giant snake 
4. Giant clam 


50. Snails, slugs and sea slugs are: 


1. Gastropods 
2 Cephalopods 
3. Oligochaetes 
4. Annelids 


SECTION E - ECOLOGY 
Ten (10) questions worth a total 10 marks 
Suggested time 10 minutes 


51. Population ecology analyses: 


1. Factors that affect the size of a group of individuals of the same species living in a given area. 
2: How species interactions, such as predation and competition, affect community 

structure and organisation. 

How different species interact with the environment in a given area. 


4. None of the above. 


52. Which of the following is NOT associated with the demography of a population? 


Birth and death rates 

Minor weather changes 
Emigration and immigration 
Reproductive rates 


sat cae a 


53. The most common pattern of dispersion in population structures is: 


1. Clumped 
2. Uniform 
3. Random 
4. Coherent 


10 
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54. Community ecology involves: 


Interactions between the same species. 
Interactions between the same species and with the environment. 
Interactions between different species and with the environment. 
The rate at which new species appear. 


oe ee 


55. Cows eating grass is an example of: 


1. Parasitism 
2. Predation 

33 Symbiosis 
4. Herbivory 


56. In ecological terms, which of these is a primary producer? 


1. Green algae 
2. Grasshopper 
3. Fungi 

4. Hawk 


57. Symbiosis differs from Facilitation in that in Symbiosis 


1. Species have positive effects on the fitness of other species without living in direct or close 
contact. 

2. Species have positive or negative effects on the fitness of other species when living in direct or 
close contact. 

33 Species interact as described in both ‘a’ and ‘b’. 

4. Species do not interact as described above 


58. Commensalism is a: 


+/- interaction between organisms 
+/+ interaction between organisms 
+/0 interaction between organisms 


Pee eet oars 


-/- interaction between organisms 


59. The establishment of nitrogen fixing bacteria inside root nodules of legumes is an example of: 


1. Parasitism 

2. Disease 

3. Commensalism 
4, Mutualism 


60. Energy and nutrient cycling between abiotic and biotic environment are discussed under: 


Ecosystem ecology 
Community ecology 
Population ecology 
Biomes 


aaah ees 
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SECTION F —- Short Answer Questions 
Answer ALL EIGHT (8) questions in the order given below. 
Use a single ANSWER BOOK for all questions. Label the 
answer book with your name and student number. Suggested 


time 65 minutes. 


EVOLUTION 
Suggested time 10 minutes 


61. Three species of birds (A, B and C) were sequenced for a gene containing four variable nucleotide 
sites, for which the ancestral sequence was already known. The following table shows the nucleotide 
for each species at each variable site. This information can be used to determine the tree that requires 


the fewest evolutionary changes by marking the required substitutions on each of the possible trees 
that represent these species. 


Site Site Site Site 

1 2 3 4 
Species A A A C T 
Species B G T G T 
Species C A T C G 
Ancestral sequence G A G G 


- Draw three trees representing the different possible evolutionary relationships among these species 
(do not draw trees that show the same evolutionary relationships) (3 marks). 


- Identify the most parsimonious phylogenetic tree (1 mark) 


- Identify which species is most closely related to Species A (1 mark). 


(5 marks total) 


12 
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PLANT DIVERSITY 
Suggested time 5 minutes 


62. You are eating fried potato chips and red onions, together with carrots, tomato and lettuce 
salad. What plant structures are you eating of: 


a. Potato 
b. Onion 
Cc. Carrot 
d. Tomato 
e. Lettuce 


Each answer is worth one (1) mark (5 marks total) 


ANGIOSPERM REPRODUCTION 
Suggested time 20 minutes 


63. Describe in short, using a diagram, pollen tube growth and ovule fertilisation and the ploidy 
of the resulting structures. 


(5 marks) 


64. Which of the following floral characters would you expect in a wind-pollinated plant and why? 
Choose from below and indicate the reasoning for your answer. 


Abundant nectar 
Large showy petals 
Nectar guides 

Large feathery stigmas 
Sweet-scented flowers 


a a Ce 


(2 marks) 


65. Describe three naturally occurring ways by which flowers prevent self-fertilisation. 
(3 marks) 


13 
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PLANT STRUCTURE & FUNCTION 
Suggested time 30 minutes 


66. Briefly explain the following. Each answer is worth two (2) marks. 


a. Auxins 
b. — Tropisms 
ren Cork cambium 
d. Modified stems 
e. Shoot meristems in grasses 
(10 marks total) 
67. Describe the mechanism for the transport of sugars in plants. 
(5 marks) 


ANIMAL DIVERSITY 
Suggested time 10 minutes 


68. Briefly explain the following. Each answer is worth one (1) mark. 


Bilateral symmetry 
Triploblastic 
Pseudocoelomate 
Proglottid 


i oe a 


Mesoglea 
(5 marks total) 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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